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Description 

The invention relates to a system for marking 
moving objects by laser beams, comprising a source 
emitting laser beams along a path. 6 

With increasing frequency, the packages or the 
products themselves have to be marked with data In- 
dicating a date, a lot number, an expiry date or other 
detail which is only known as from a particular mo- 
ment in lime, such as when the product has been 10 
packaged or when the product Itself was prepared. 
This requirement relating to the time of marking pre- 
vents its prior Inclusion In the label print, in the pack- 
age print or, for example, in the mould for final prep- 
aration of the product. 

Furthermore, the production, packaging or the 
like frequently proceeds at a very high rate whereby 
marking with conventional means would involve a 
very considerable loss of time. 

As a result of the above circumstances, recourse 
has already been had to laser beams for the said 
marking operation, on the basis that said laser beams 
may produce a large amount of energy at the point of 
impingement Nevertheless, the generally known 
systems are based on the insertion of a mask be- 
tween the laser beam source and the area to be 
marked. A mask is a device which only allows the 
beams to pass through interstices defining the signs 
to be marked. Nevertheless, these masks provide im- 
ages which are not variable in time and to be able to 
produce different images, it is necessary to have a 
plurality of masks available, the appropriate disposal 
of which is controlled by a stepper motor, with a long 
time of passage from one letter to another of about 
200 milliseconds. The time of passage between let- 
ters is understood to be the time which has to elapse 
between one alphanumeric character and the next 
one for the process to be correct. 

On the other hand, there is known one property 
of the germanium crystal making it capable of modi- 
fying its refractive index depending on the frequency 
of a received sound signal. To achieve these modifi- 
cations, there Is adapted a transducer of a highly con- 
ductive material which performs the function of 
adapting the germanium crystal to a sound signal, 
i.e., the speed of sound (5,500 m/s) within the crystal. 

One application of this property is known with re- 
spect to the configuration of a laser generator. This 
configuration is basically as follows: 

A constant wavelength photon generator means, 
such as a low pressure plasma tube with a gas mix- 
ture (C0 2 , N 2 , He), is taken and an electric field is cre- 
ated therein, producing a photon beam. This photon 
beam is guided in a cavity formed by two mirrors, one 
partly reflective and the other 100% reflective. 

When the accumulated light energy is sufficiently 
high, a laser emission occurs through the partly re- 
flective mirror. 



To produce a pulsed laser beam, there is inserted 
within the laser cavity in the direction of the photon 
beam a germanium crystal with a transducer which 
when it is excited with a radio frequency signal causes 
a deviation of the photon beam path, Interrupting the 
laser emission. 

When the radio frequency signal is Interrupted, 
the photon beam path is restored, producing a laser 
emission again. It should be notBd that during the 
time the beam is interrupted there is a considerable 
Increase of energy within the cavity, producing a high 
energy laser pulse when the emission is restored. 

Independently of the above, it Is an object of the 
invention take advantage of the aforesaid property of 
the germanium crystal, situated outside the aforesaid 
cavity (extracavity) for a moving objects marking sys- 
tem. 

This object is achieved by a system which is char- 
acterized in that there is inserted in the laser beam 
path an extracavity optical deflector comprising a 
germanium crystal and a transducer adapted to con- 
vert radio frequency signals into sound waves suit- 
able for exciting said germanium crystal; in that there 
being also a switching unit comprising a series of at 
least five fixed frequency oscillators, the frequency of 
each oscillator being different from that of the others, 
the switching unit comprising also an electronic 
switch situated at the outlet of each oscillator having 
a switching time of less than 3 microseconds; and in 
that a control unit Is selecting at all times one of said 
switches to connect at any time one of said oscillators 
to said transducer. 

The system to which the foregoing paragraph re- 
fers, therefore, is based on causing successive pre- 
viously programmed different frequencies to reach 
said transducer; each different frequency produces a 
different refractive index in the germanium crystal 
and obviously, a different refraction (deflection) of the 
incident beams corresponds to each refractive index. 

After substantial trials, It has been determined 
that the optimum working frequencies of the germa- 
nium crystal with its transducer are In the radio fre- 
quency band (for example 70 MHz) and it is possible 
to obtain a band width of 20 MHz at ± 3 decibels. 

As stated above, for the system of the invention, 
the optical deflector must be accompanied by appro- 
priate electronic equipment allowing each of the de- 
flections to be controlled at all times. 

The said electronic equipment has been de- 
signed on the basis of a series of fixed frequency os- 
cillators, switched at high speed, whereby a frequen- 
cy modulated signal is obtained and there corre- 
sponds to each of the frequencies a dot which is sub- 
sequently used to form the laser image. 

By varying the switching of the different frequen- 
cies it is possible to create alphanumeric characters 
and any character capable of being formed by a long- 
itudinal matrix of dots, that is, at least twenty different 
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laser dots may be obtained at focal length. 

The system according to the invention provides 
the notable advantage over other laser marking sys- 
tems in that character changes may be made in a very 
short time (less than 1 microsecond) without limita- 
tion of characters per line. 

Further to the series of fixed frequency oscilla- 
tors, the electronic equipment is provided at the outlet 
of each oscillator with an electronic switch having a 
switching time of less than 2.5 microseconds. Each 
switch is controlled by a microprocessor (for example 
a 8085 microprocessor) which generates ON/OFF in- 
formation depending on the dot which has to be 
marked at the pertinent instant. 

The form used to generate characters may be 
that of a 5 x 5 dot matrix. Thereby, only five dots are 
generated longitudinally, i.e. in the vertical direction, 
it being the horizontal speed of the object to be 
marked which automatically originates the movement 
to be able to obtain the corresponding 5x5 Image. 
There is described below in example in which the ob- 
jects to be marked are integrated in a production line 
having speed of movement of 30 metres/minute, 
equivalent to 0.5 mm every millisecond. In this case, 
if five dots can be generated every millisecond, a 
character having a wkJt h of 4 x 0.5 mm, i.e. 2 mm, may 
be obtained. 

To generate five dots every millisecond, the inter- 
mediate time is 1 millisecond divided by the number 
of dots less one, i.e. 250 microseconds. Consequent- 
ly, when reading the production line speed, the elec- 
tronic equipment must generate dots with an ade- 
quate time, which in this case is 250 microseconds. 
Said speed may be read by an encoder. It should be 
noted that the said time of 250 microseconds is much 
longer than that of t he germanium crystal, which is of 
the order of 750 nanoseconds. The said germanium 
crystal time refers to the time of passing from the 0 
line, i.e. absence of sound signal, to the line corre- 
sponding to the selected frequency. 

It is pointed out that the excitation energy of the 
laser which each dot will have is 250 microseconds 
multiplied by the laser power. The power required de- 
pends on the material to be marked. A energy of 7.5 
millijoules is required for wall or gloss paper, whereby 
a power of 30 laser W at 1 0.6 microns (COJ would be 
required. 

Reference is made hereinafter to Figures con- 
cerning a preferred embodiment of the system of the 
invention. 

Figure 1 is a block diagram of the said preferred 
embodiment. 

Figure 2 is a diagram of the make-up of the con- 
trol unit 

A laser input line 2 impinges on the germanium 
crystal 1 and, in the absence of a sound signal within 
the crystal, it passes through it without diffraction 
along the line 3. If the crystal is excited with a 40 W 



radio frequency signal from the transducer 4, the line 
2 is diffracted as by the line 5, giving a diffraction an- 
gle of 77 milllradians. 

The signal inputted to the transducer flows from 
5 a linear radio frequency amplifier 6 having a 50 W out- 
put with a 600 milliwatt input, 50 ohm output impe- 
dance and a band width of ± 10 MHz. 

The switching unit 7 comprises a series of fixed 
frequency oscillators and the switches required for 
10 the generation of the frequency modulated signal. 

The control unit 8 comprises a process control mi- 
croprocessor, together with non volatile storage 
(PROM) in which the character generator is stored. 
The microprocessor Is controlled by a programme 
15 having input-output protocols for performing the 
switching 9 by way of RS 232 with a not shown exter- 
nal computer and to be able to form the different char- 
acters to be marked, as well as performing consecu- 
tive numbering and/or date and time marking. 
20 An Interface circuit 10 is used to place the micro- 
processor forming part of the control unit 8 In commu- 
nication with the aforesaid external computer, i.e. it 
acts as a peripheral of the central computer. 

Finally, a speed meter 11 comprises an encoder 
25 associated with the production line on which the ob- 
jects to be marked are located. It also comprises the 
necessary electronic equipment for converting the 
speed reading obtained into information suitable for 
the microprocessor. 
30 With reference now to Figure 2, it may be appre- 
ciated that the control unit 8 comprises the following 
su bun its: a microprocessor 12, a programmable time 
base and control 13 and the character generator 14. 
The microprocessor 12, over the line 15 receives in- 
35 formation on the configuration of the code to be 
marked from the external computer, not shown, via 
the interface 1 0. Such Information comprises the fol- 
lowing aspects: a) character format, b) number of 
printing lines and c) alphanumeric code to be marked. 
40 With this information, the microprocessor 12 
configures the subunte 13 and 14. 

The line 16 is used to transmit the different alpha- 
numeric codes to the character generator 14. The 
transmission is sequential and is controlled by the 
45 end of code print lines 17. The transmission is a par- 
allel signal of n bits. I.e. It Is possible to oonf Igure 2" 
different codes. 

A counter forming part of the programmable con- 
trol 13 performs a sequential count; the maximum 
so hexadecimal value of the counter and the time for 
which the counter is at one same value depends on 
the number of printing lines and the speed of the ob- 
ject to be marked. 

The line 18 is the count output of the subunit 13. 
55 The number of information bits is the same as the 
minimum number of frequencies used, therefore 
there is a direct relationship between the code on line 
18 and the code on line 16. In other words, on line 16 
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there is the code of the alphanumeric character to be 
marked which is the one processed by the non vola- 
tile storage (PROM). At the outlet of the PROM there 
is a binary code indicating the switches to be ac- 
cessed and those which are not, as well as the time 
of access or actuation of the corresponding switch, 
which takes place through the line 1 9 extending to the 
switching unit 7. Access is had only when the count 
output line 1 8 coincides with the corresponding bit of 
the code generator by the PROM. 

The speed meter 11 acts in two ways. The first 
place, It modifies the time base of subunlt 1 3 over the 
line 20 and, in the second place, it delivers a binary 
code of n bits over the line 21 to the microprocessor 
1 2 for modification and correction of the general work 
time. The speed meter 11 may be connected to a dis- 
play 22 which shows the speed of travel (i.e. In metres 
per minute) of the objects to be marked. 



Claims 

1. A system for marking moving objects by laser 
beams, comprising a source emitting laser beams 
along a path (2), characterized in that there is in- 
serted in said path (2) an extracavity optical de- 
flector comprising a germanium crystal (1) and a 
transducer (4) adapted to convert radio frequen- 
cy signals into sound waves suitable for exciting 
said germanium crystal (1) ; In that there being 
also a switching unit (7) comprising a series of at 
least five fixed frequency oscillators, the frequen- 
cy of each oscillator being different from that of 
the others, the switching unit (7) comprising also 
an electronic switch situated at the outlet of each 
oscillator having a switching time of less than 3 
microseconds; and in that a control unit (8) is 
adapted to select at all times one of said switches 
to connect at any time one of said oscillators to 
said transducer (4). 

2. The system of claim 1, characterized in that the 
frequency of each of said fixed frequency oscilla- 
tors is in the radio frequency band, having a band 
width of 20 MHz. 

3. The system of any one of the previous claims, 
characterized in that it comprises a linear radio 
frequency amplifier (6) receiving the signal from 
the fixed frequency oscillators and transmitting it 
to said transducer (4). 

4. The system of claim 3, characterized in that said 
amplifier (6) has a 60 W output, a 600 mW Input 
and a 50 ohm output impedance. 

5. The system of any one of the previous claims, 
characterized in that said control unit (8) compris- 



es a microprocessor (12) and a non volatile stor- 
age containing a character generator (14). 

6. The system of claim 5, characterized in that to 
5 form the characters to be marked said micropro- 
cessor (12) is controlled by a programme having 
input-output protocols for performing the switch- 
ing with an external computer. 

w 7. The system of claim 6, characterized In that said 
switching is effected through an interface circuit 
(10). 

8. The system of any one of the previous claims, 
16 characterized in that it comprises a measuring 

means (11) of the speed of the moving objects to 
be marked. 

9. The system of claim 8, In which the moving ob- 
20 jects are conveyed by a production line, charac- 
terized in that said speed measuring means (11) 
is associated with said production line. 



25 PatentansprQche 

1. System zum Kennzeichnen sich bewegender Ob- 
jekte durch Laserstrahlen, das eine Quelle um- 
fa&t, die Laserstrahlen entlang eines Weges (2) 

30 emittlert, dadurch gekennzelchnet, daB in dem 
genannten Weg (2) ein auBerhalb des Hohlraums 
beflndllcher optischer Deflektor elngesetzt wird, 
der ein Germaniumkristall (1) und einen Wandler 
(4) umfaUt, der angepa&t 1st, urn Radiofrequenz- 

35 signaJe in Schallwelien umzuwandeln, die zum 
Anregen des genannten Germaniumkristalls (1) 
geeignet sind; datt es au&erdem eine Schaltein- 
heit (7) gibt, die eine Serie von wenigstens fijnf 
Festfrequenz-Oszillatoren umfa&t, wobei die 

40 Frequenz jedes Oszilators von der der anderen 
verechleden 1st, wobei die Schaltelnheit (7) au- 
Oerdem einen elektronischen Schalter mit einer 
Schaltzelt von wenlger als 3 Mlkrosekunden um- 
fa&t, der am Ausgang eines jeden Osziliators an- 

45 geordnet 1st; und daS eine Steuerelnhelt (8) an- 
gepa&t 1st, urn immer einen der genannten Schal- 
ter auszuwihlen, urn zu jeder Zeit einen der ge- 
nannten Oszillatoren mit dem genannten Wand- 
ler (4) zu verbinden. 

60 

2. System nach Anspruch 1 , dadurch gekennzelch- 
net, dad die Frequenz Jedes der genannten Fest- 
frequenz-Osziliatoren im Radiofrequenzband mit 
einer Bandbreite von 20 MHz llegt 

55 

3. System nach elnem der vorangehenden AnsprO- 
che, dadurch gekennzelchnet, daft es einen li- 
nearen Rad iofrequenz-Verstfir ker (6) umfa&t, der 
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das Signal von den Festfrequenz-Oszfllatoren 
empf§ngt und es zu dem genannten Wandler (4) 
ubertrigt. 

4. System nach Anspruch 3, dadurch gekennzeich- 
net, daB der genannte Veretirker (6) einen 50 W- 
Ausgang, einen 600 mW-Eingang und eine Aus- 
gangslmpedanz von 50 Ohm hat. 

5. System nach elnem der vorangehenden AnsprQ- 
che, dadurch gekennzelchnet, daB die genannte 
Steuereinheit (8) einen Mikroprozessor (12) und 
einen Permanentspeicher, der einen Zeichenge- 
nerator (14) enthfilt, umfeBt 

6. System nach Anspruch 5, dadurch gekennzelch- 
net, daB der genannte Mikroprozessor (12) von 
einem Programm mit Ein-Ausgabe-Protokollen 
zum AusfQhren des Schaltens mit einem exter- 
nen Rechnergesteuertwlrd, umdieanzubringen- 
den Zeichen zu bilden. 

7. System nach Anspruch 6, dadurch gekennzelch- 
net, daB das genannte Schalten durch eine 
Schnittstellenschaltung (10) bewirkt wird. 

8. System nach einem der vorangehenden AnsprO- 
che, dadurch gekennzelch net daB es eine MeB- 
einrichtung (11) fQr die Geschwindigkeit der zu 
kennzelchnenden slch bowegenden Objekte um- 
feBt 

9. System nach Anspruch 8, bel dem die sich bewe- 
genden Objekte von efner Produktionsllnle befflr- 
dert warden, dadurch gekennzelchnet, daB die 
genannte MeBeinrtehtung (11) fur die Geschwin- 
digkeit mit der genannten Produktionsl in » in Ver- 
bindung steht 



Revendicatlons 

1. Systems destine au marquage d'objets en defa- 
cement par faisceaux ou rayons laser com pre- 
nant une source emettant des faisceaux laser le 
long <fun trajet ; caracterise en ce qu'une unite de 
commutation (7) est inseree dans le trajet et 
comprend un d6f lecteur optique situe a i'extsrieur 
d'une cavite comprenant un cristal au germanium 
et un tran8ducteur (4) apte a. convertir des si- 
gnaux haute frequence en ondes sonores pou- 
vant exciter le cristal au germanium ; en ce qu'll 
est egaiement prevu une unite de commutation 
(7) comprenant une serie d'au moins cinq oscila- 
teurs de frequence f bee ; la frequence de chaque 
osciltateur etant dlfferente de celte des autres, 
I'unite de commutation (7) comprenant egaie- 
ment un commutateur electronique situe a la sor- 



tie de chaque oscillateur dont le temps de 
commutation est inferieur & 3 microsecondes ; et 
en ce qu'une unite de commands (8) est apte & 
selectionner a. tout moment Tun des commuta- 
5 teurs pour connecter a tout moment Tun des os- 
ciilateurs au transducteur (4). 

2. Systeme selon la revendication 1 , caracterise en 
ce que la frequence de chacun des oscillateurs 

10 de frequence fixe est dans la bande haute fre- 
quence avec une largeur de bande de 20 MHz, 

3. Systeme seion Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'fl 

16 comprend un amplificateur haute frequence li- 
neaire (6) recevant le signal en provenance des 
oscillateurs & frequence fixe et le transmettant au 
transducteur (4). 

20 4. Systeme selon la revendication 3, caracterise en 
ce que rampllf icateur (6) possede une sortie de 
50 W, une entree de 600 mW et une impedance 
de sortie de 50 ohms. 

25 5. Systeme selon Tune quelconque des revendtea- 
tions pr6cedente8, caracterise en ce que I'unite 
de commande (8) comprend un microprocesseur 
(12) et une memoirs non voiatie contenantun ge- 
nerateur de caracteres (14). 

30 

6. Systeme selon la revendication 5, caracterise en 
ce que pour former les caracteres 6 marquer, le 
microprocesseur (12) est commande par un pro- 
gramme ayant des protocoles entree-sortie pour 

33 effectuer la commutation avec un ordinateur ex- 
terieur. 

7. Systeme selon la revendication 6, caracterise en 
ce que la commutation s'effectue par un circuit 

40 d'interface(10). 

8. Systeme selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'll 
comprend un moyen de mesure (11) de la vitesse 

45 des objets en ddpiacement a marquer. 

9. Systeme selon la revendication 8, dans lequei les 
objets en depiacement sont achemines par une li- 
gne de production, caracterise en ce que les 

60 moyens de mesure de la vitesse (11) sont asso- 
cies a la ligne de production. 
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